Background: The need to understand preferred sources of health information remains important to providing patient-centered care. The Internet remains a popular resource for health information, but more traditional sources may still be valid for patients during a recent health need. This study sought to understand the characteristics of patients that turn to their doctor or healthcare provider first for a recent health or medical information need. Methods: Using the national cross-sectional survey, Health Information National Trend Study [HINTS], characteristics of those who sought a doctor or healthcare provider for a recent health information need were compared to other sources. Weighted survey responses from Cycle 1 and Cycle 2 of the HINTS survey were used for multivariable logistic regression. Results: A total 5,307 patient responses were analyzed. Overall, those who seek a doctor or healthcare provider first for a health need are female, 46-64 years, White non-Hispanic, educated, in good health and users of the Internet. Yet, adjusted logistic regressions showed that those who sought a doctor or healthcare provider first during a recent health information need compared to other sources were most likely to be 65+ years, in poor health, less educated and have health insurance.
Background
Health information access for patients is a key facet of the provision of patient-centered care [1] . Patients require appropriate health information in order to participate in treatment decisions and increase communication with their doctor or healthcare provider [1] [2] [3] [4] [5] . Doctors and healthcare providers recognize the importance of sources of health information, as improved patient access may increase patient satisfaction with care and lead to better health outcomes and self-management [4, 6] . Doctors and healthcare providers have devoted time and resources to help understand patients' health information needs and appropriate resources for them [6] to support patient chronic disease management [7] and to understand the value of different sources of health information for patients.
For several years, the Internet has become a frequent resource for health-related information for patients and their caregivers. In 2012, the Pew Internet & American Life Project reported 81% of U.S. adults use the Internet, and 72% said they have looked online for health information in the past 12 months [8] . Online health information is often sought by women more frequently than men, by more non-Hispanic Whites/Caucasians compared to Hispanics and African-Americans, more often by those with higher incomes and higher education levels, and by those who are employed [9] [10] [11] . Yet, the Internet does not remain the sole source of health information for patients. When asked to consider their last serious health issue and source of health information, either online or offline, 40% of U.S. adults surveyed in 2012 reported receiving information, care, or support from a doctor or other healthcare provider [8] . Additionally, patients traditionally trust their doctor or healthcare provider as a source of information, compared to other communication channels [12] , and patients tend to solicit family, friends, or co-workers as reliable sources of information [13] . For example, racial minority groups tend to trust friends and family members for health information [14] , and older adults prefer to rely on social sources of information as well [15] . Thus, in spite of its popularity, the Internet may not be the only resource for some patients when seeking health information. Understanding these preferences for patients is important for providing patient-centered care [1] .
While the Internet remains a viable source of health information, it is clear that individuals have not completely eliminated more traditional approaches to information acquisition. We wished to gain insight into the health information habits of patients by understanding characteristics of patients turning towards a doctor or healthcare provider first when confronted with a recent health or medical information need. We analyzed responses to a national cross-sectional survey, the Health Information National Trend Survey (HINTS) sponsored by the National Cancer Institute, to understand where patients would turn to first during a recent medical need and the significant characteristics of individuals turning to a doctor or healthcare provider first compared to other information sources.
Method
Study design, sample and data collection Data for our analyses were from the National Cancer Institute's Health Information National Trends Survey (HINTS 2011-2013) (hints.cancer.gov), a national crosssectional survey of the U.S. adult population (ages 18 years and older) assessing how individuals find, use and understand health information. Data were collected in two cycles: a) Cycle 1 from October 2011 to February 2012 (n = 3959) and Cycle 2 from October 2012 through January 2013 (n = 3630). Both cycles were administered through mailed questionnaires. The sample design for HINTS 2011-2013 was a two-stage, stratified sample. In the first stage, a stratified sample of addresses was selected from a file of residential addresses. In the second-stage, one adult was selected within each sampled household using one of two randomly assigned respondent selection conditions where either the adult with the next birthday or all adults within the household completed a questionnaire. The sampling frame consisted of a database of addresses used by Marketing Systems Group (MSG) to provide random samples of addresses [16] . The response rate for Cycle 1 was 36.7% and for Cycle 2 was 39.97% [16] . Extensive details on the study design, methods and sampling plan of HINTS have been published elsewhere [17, 18] .
Participants
Combined data for HINTS 2011-2013 Cycle 1 and Cycle 2 resulted in a total of 7,589 individual respondents. Participants were included in the analyses if they were 18 years of age or older, had been asked about their most recent time seeking information about health or medical topics, and had provided any response to the question of interest (N = 5,307). We did not include in the analysis missing responses (n = 33), erroneous responses (n = 965) or responses for whom the question was not ascertained (n = 1,284).
Measures
The HINTS survey includes 11 sections (A-K) across 125 questions. Sections include inquiries about looking for health information; using the Internet to find health information; health care; health, nutrition and physical activity; women and cancer; screening for cancer; beliefs about cancer; cancer history; looking for information about food and medical products; medical research and medical records; and household information.
Sources for a recent health information need was asked with the following question: "The most recent time you looked for information about health or medical topics, where did you go first?" Responses to this item (n = 5,307) were coded to create a dichotomous, dependent variable of "doctor or healthcare provider first" and "other sources" (books, brochures and pamphlets, cancer organization, family, friend/co-worker, Internet, library, magazines, newspapers, telephone information number, complementary, alternative or unconventional practitioner and all other specified sources). Questions were not asked related to the nature of the medical or health information need (see Additional file 1 for full HINTS survey).
Sociodemographic characteristics were assessed by inclusion of the following variables: age, gender, rural status, income, cancer history, general health, race/ ethnicity, education, health insurance, Veteran status and Internet use and access to the Internet.
Age was categorized as 18-45; 46-64; 65-75; and 76-99 years according to the age distribution of respondents. Rural status was established using Census data as being completely rural or less than 2,500 urban population, adjacent or not adjacent to a metro area. Income level was derived from reported household pre-tax earnings from all sources within the past year and categorized as less than $20,000, $20,000 to less than $50,000 and equal to or greater than $50,000. Dichotomous cancer history was assessed with "Have you ever been diagnosed as having cancer?" General health status was measured with "In general, you would say your health is?" along the responses of Excellent, Very Good, Good, Fair and Poor. Race/ethnicity was categorized as non-Hispanic White, non-Hispanic black, Hispanic and all remaining responses collapsed as "other." Health insurance was categorized as having indicated healthcare coverage (not including dental or vision) through an employer, purchased privately through an insurance company, Medicare/Medicaid or other government program, VA, Tricare, IHS or any other specified source. The derived variable of Veteran status was determined by those who responded as having ever served on active duty in the U.S. armed forces, military reserves or national guard and/or positive response to having ever received or enrolled for healthcare or medical services at the VA or having TRICARE or other military healthcare insurance coverage. Internet use was categorized as having a positive response to the item "Do you ever go on-line to access the Internet or World Wide Web, or to send/receive email?" Access to the Internet was assessed as dial-up telephone lines, broadband (DSL, cable or FIOS), cellular network (phone, 3G/4G) and/or wireless network (Wi-Fi). Access to other sources of health information was not asked in the survey (see Additional file 1).
Analysis
Given the complex survey design of the HINTS study for both Cycles 1 and 2, we conducted a weighted analysis using procedures for analyzing sample survey data in SAS version 9.3 in order to calculate accurate population and subpopulation parameter estimates and confidence intervals for the U.S. adult population. We computed descriptive statistics including means and totals. Jackknife weights, provided by HINTS [17, 18] , were used for calculating standard errors. Multivariable logistic regression analysis was used to examine the association of first-sought health information sources with key sociodemographic characteristics. We used a cutoff of p < 0.05 to determine statistical significance for all analyses. The secondary analysis approved by the Department of Veterans Affairs Research and Development Committee.
Results
Overall, health information seekers reported most frequently going first to the Internet (67.63%), followed by a doctor or healthcare provider first (15.66%), publications (books, brochures, magazines and newspapers) first (9.39%), and family/friends/co-workers first (4.95%) (See Table 1 ).
Those who sought a doctor or healthcare provider first for a recent health information need were female (53.81%), 46-64 years (34.66%), were non-Hispanic White (58.93%), earned $50,000 and above annually (34.14%), had some college education (31.83%) and more than college education (20.39%), had health insurance (85.86%) and were not a Veteran (80.64%). The majority did not live in rural areas (97.68%), did not have a cancer history (86.12%), and reported having very good (31.08%) to good (34.63%) general health. More than half (61.81%) currently used the Internet and accessed it through Broadband (64.29%), although it was not their "first sought" health source for a recent medical need (See Table 2 ).
Differences did emerge in the characteristics of those who sought a doctor or healthcare provider first for a recent health information need compared to individuals that cited other source options (e.g., Internet, books, friends/family/co-workers, etc.) as their first choice. Results from the adjusted logistic regression showed that those who sought a doctor or healthcare provider first were most likely to be 65-75 years [OR = 3.05 (95% CI, 2. Table 3 ). Unadjusted differences for cancer 
Discussion

Overview of main findings
Understanding sources of health information is important given the prevalence of health information available online, and the implications of using online health information on health behaviors and health outcomes related to patient activation, health misinformation, and more. Results from our study suggest seeking information from a doctor or healthcare provider is a "not-so-close second" behind the Internet for health or medical information needs. Compared to other sources of health information, doctors and other healthcare providers still represent an important, trusted group for health or medical information, in particular for older patients, those with less education, patients who have health insurance and those who perceive themselves as being in poor health. Interestingly, those who turn to their doctor first were still Internet users in general, but chose to solicit a doctor or healthcare provider for health information instead of the Internet for a recent health or medical need. Doctors and healthcare providers thus still represent a very viable source of information for patients, specifically for a unique population. Comparison with existing literature
The HINTS analyses contrast with other studies which have found gender differences in the use of the Internet for health information as well as income-based, racial, and geographic differences [19] in access to the Internet [8, 10, 11, 20] . In particular, Pew Internet and American Life Survey [8] , using a smaller sample size of 3,014 adults living in the U. S., found that women, adults over 50 years old, non-Hispanic whites, and those with some college were more likely to get information from a physician when experiencing "a serious health issue or significant change in your health." Interestingly, these characteristics are comparable to the initial characteristics of our population from our findings. Yet, the Pew questions concern a more specific, serious health issue compared to the HINTS questionnaire which assesses a recent health or medical need. It is possible that gender and racial differences are found when health information is needed for a substantial reason, but age and education are more powerful predictors of a preference to rely on a physician first for general health information. For example, older adults and those who are less educated tend to prefer to be less involved overall in medical decisions [21] , which could lend itself to relying on "expert" physicians for general health information. Furthermore, patients who reported going to their doctor or health care provider first for a recent health information need were most frequently over 65 years old. Older adults are more likely to have complex medical profiles including multiple co-morbidities [22] , making it necessary to synthesize health information about a variety of conditions. Consequently, a doctor or healthcare provider may be a first resource for health information needs as they are familiar with the complexities of multiple conditions. In addition, less educational attainment has been shown to be associated with more self-reported health information needs [23] , making relying on the physician's expertise perhaps more appealing in order to acquire the desired information. Health literacy [24] may also be a driving factor in the relationship between education and health information needs. Health literacy concerns a patient's ability to acquire and understand health information [24] and is associated with lower educational attainment [25, 26] . Thus, those with less education may have difficulty acquiring and processing information from other sources, preferring instead to rely on their physician. However, it is unclear how long HINTS respondents may have been seeing their doctor or healthcare provider for specific conditions or their health literacy level, which may have influenced the results for this sub-sample of individuals. Finally, those with health insurance were more likely to solicit information from a physician, suggesting that information from a doctor or healthcare provider may be a convenient and viable option.
Considering the differences by age, education and insurance, our results offer unique implications for those that did not select a doctor or healthcare provider as their first choice as a source during a recent health need. While our results are cross-sectional and causation cannot be inferred, it does offer suggestions about how online sources and other social sources (friends, family, co-workers, etc.) may affect the traditional information relationships between patients and their doctors and healthcare providers. For those younger, more educated, uninsured individuals that selected the Internet or other social sources, there may be concerns about the quality and accuracy of the information they find [27, 28] , in addition to how they assimilate the information. Potentially, this information, if misinterpreted through communication outside of the patient-healthcare provider relationship or due to the complexities of multiple conditions, may put patients at risk.
Strengths and limitations
HINTS draws its strength from a reliance on multiple methods in order to reduce non-response [29] , which was typical of a postal survey. The selected sample was sent an initial mailing of the questionnaire, a reminder card, and up to three additional questionnaire mailings. This also improved response rates from previous telephone administered waves of the HINTS survey. In addition, our analyses use the HINTS-recommended weights in order to adjust for non-response and provide more accurate parameter estimates. Nevertheless, our findings are not without limitations. The HINTS survey did not include information about the types of health information sought, which prevents us from probing if patients rely more on their physician for specific types of information regarding their conditions or other health needs. Additionally, we do not have knowledge of the type of doctor or healthcare provider, or length of the relationship, which could be significant influences regarding choice. Second, while we attempted to utilize rurality and type of Internet access as indicators of access to information, these may not reflect the true availability of health information to responders or their ability to process said information. Finally, health literacy was not assessed in the HINTS survey which could provide further explanation for group differences. Despite these limitations, the results do offer suggestions for future research and implications for sources for health information.
Future research
Participants in the HINTS survey may represent a unique sample of information-seekers as our lack of findings for income or racial differences might indicate. Further exploration of a preference for physician-provided health information in additional national samples for both serious and general health information needs may identify other significant factors. In addition, health literacy is likely an important construct which affects a preference for doctor-provided information. Future work will want to examine patient preferences for information across health literacy abilities in order to disentangle patients who avoid conducting their own health information searches rather than those who prefer to rely on the expertise of their physician regardless of their literacy level. With the recent initiation of the Patient Protection and Affordable Care Act in 2010 [30] , additional research may want to see how changes in insurance regulations may change patient patterns in preferred sources of information. Finally, providing appropriate, effective health information depends on the particular patient's needs. Recent movements in developing patient-reported outcome measures such as the NIH's PROMIS [31] can provide physicians with standardized patient information which may help physicians to tailor health information provision for patients. Investigations into how patient-reported outcomes might inform the type and volume of information that patients require from physicians will be important.
Conclusions
The changing healthcare landscape makes it important to understand the needs of patients regarding their health information needs and sources of information. This study found that older, less educated patients with health insurance were more likely to rely on doctors or healthcare providers as a reliable source for health and medical topics. Older, less educated patients may require more information provision during face-to-face visits, as they may not desire to seek additional information via online or other sources. Continuing education training in patientcentered communication [32] , which involves health information provision based upon the patient's needs and values and increasing patient-provider trust, may also support doctors and healthcare providers in giving effective health information to these patients in order to achieve optimal outcomes.
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